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Description 

Field of the invention 

[0001 ] The present invention relates to scaffold fixation 
devices useful in articular cartilage repair and more spe- 
cifically to a device for fastening an articular cartilage 
scaffold to underlying bone. 

Background of the Invention 

[0002] Articular cartilage is a tissue that covers the ar- 
ticulating surfaces between bones in joints, such as the 
knee or elbow, which is subject to catastrophic or repet- 
itive stress injury. Various means have been proposed 
to address such injuries including repair via tissue engi- 
neering. Tissue engineering is defined as the application 
of engineering disciplines to either maintain existing tis- 
sue structures or to enable new tissue growth. This en- 
gineering approach generally includes the delivery of a 
tissue scaffold that serves as an architectural support 
onto which cells may attach, proliferate, and synthesize 
new tissue to repair a wound or defect. Surgical use of 
a tissue scaffold requires a fixation means to secure the 
scaffold to the bone beneath the wounded cartilage site. 
Secure fixation of the scaffold within the wound site is 
necessary for proper healing. 

[0003] Frequently, scaffolds, prostheses and fasten- 
ers used in orthopedic applications are made from syn- 
thetic absorbable biocompatible polymers which are well 
known in the art. Such polymers typically are used to 
manufacture medical devices which are implanted in 
body tissue and absorb overtime. Synthetic, absorbable, 
biocompatible aliphatic polyesters include homopoly- 
mers, copolymers (random, block, segmented and graft) 
of monomers such as glycolic acid, glycolide, lactic acid, 
lactide(d, I, meso and mixtures thereof), e-caprolactone, 
trimethylene carbonate and p-dioxanone. Numerous 
U.S. Patents describe these polymers, including 
5,431,679; 5,403,347; 5,314,989 5,431,679; 5,403,347; 
and 5,502,1 59. Devices made of an absorbable material 
have the advantage that they are absorbed by the body 
after healing has occurred. 

[0004] U.S. Patent 5,067,964 describes an articular 
cartilage repair piece which includes a backing layer of 
non-woven, felted fibrous material which is either uncoat- 
ed or covered by a coating of tough, pliable material. A 
number of means are disclosed for fastening the repair 
piece to the underlying bone. U.S. Patents 5,306,31 1 and 
5,624,463 describe a prosthetic, resorbable articularcar- 
tilage and methods of its fabrication and insertion. U.S. 
Patent 5,713,374 describes an attachment method to 
hold a biomaterial in place until healing occurs. U.S. Pat- 
ents 5,632,745 and 5,749,874 and 5,769,899 describe a 
bioabsorbable cartilage repair system. 
[0005] It is well know that there is wide variability in 
stiffness, strength, and other physical properties of hu- 
man bone, and that the properties vary from site to site 



among humans. It is therefore challenging to design me- 
chanical fasteners for fixing a prosthetic scaffold to bone 
because the mechanical function of the device must be 
able to accommodate a range of bone physical proper- 
5 ties. 

[0006] Accordingly, it would be advantageous to pro- 
vide a scaffold fixation device which has a fixation means 
that can perform in a variety of human bone. 
[0007] WO 00/74554 discloses a device comprising 
10 the features of the preamble of claim 1 , appended hereto. 

Summary of the Invention 

[0008] The limitations of prior art devices for attaching 
15 a tissue scaffold to bone tissue, are overcome by the 
present invention which provides an attachment device 
as defined in daim 1 , appended hereto, having a platform 
positlonable in substantially parallel relationship to the 
bone tissue for retaining the tissue scaffold proximate to 
20 the bone tissue. A post extends from the platform and is 
insertable into a hole formed in the bone tissue. At least 
one rib extends from a surface of the post generally per- 
pendicular to the axis of the post, the rib positioned in- 
termediate the platform and a distal end of the post and 
25 establishing an interference fit relative to the hole in the 
bone tissue to prevent withdrawal of the device from a 
hole in the bone tissue into which it has been inserted. 

Brief Description of the Figures 

30 

[0009] 

Figure 1 is a side elevation view of a scaffold fixation 
device in accordance with an exemplary embod'h 
35 ment of the present invention: 

Figure 2 is a perspective view of the device of Figure 
1; 

Figure 3 is a front elevation view of the device of 
Figure 1 ; 

to Figure 4 is a partially cross-sectional view of the de- 
vice of Figure 1 deployed in bone; 
Figure 5 is a side elevation view of a second exem- 
plary embodiment of the present invention; 
Figure 6 is a partially cross-sectional view of the de- 

45 vice of Figure 5 deployed in bone. 

Detailed Description of the invention 

[001 0] Figures 1 , 2 and 3 show a scaffold fixation de- 
50 vice 10 for fastening an articular cartilage scaffold to un- 
derlying bone. The device 10 has a scaffold attachment 
platform 12 with a post 14 extending therefrom. The post 
14 has a central slot 16 defining a pair of flexible mem- 
bers, 18, 20 which are conjoined at one end proximate 
55 the platform 1 2 and at the other end proximate a tapered 
tip 22. One or more ribs 24 extend radially from the pe- 
ripheral surface of the flexible members 18, 20. Each rib 
24 terminates in a sharp ledge or tip 25. The flexibility of 



2 



EP 1 234 552 



Page 3 of 1 1 



3 

members 1 8, 20 can be selected by controlling the cross- 
sectional area thereof and the length of slot 16. Slot 16 
allows flexible members 1 8, 20 to deflect inwardly under 
radial compressive loading. A significant increase in ra- 
dial stiffness of flexible members 1 8, 20 occurs when 
they are deflected inwardly to a degree such that mating 
surfaces 26, 28 come in contact, at which point further 
deflection of flexible members 18, 20 is limited. The ge- 
ometry of slot 16 and flexible members 18, 20 is such 
that the outermost diameter of opposing ribs 24 is larger 
than the diameter of the post 1 4 proximate to the platform 
12 when mating surfaces 26, 28 are initially in contact. 
[001 1] Scaffold fixation device 1 0 has a centrally dis- 
posed guide wire channel 30 which extends longitudinally 
through fixation device 1 0 along the axis of post 1 4. Per- 
forations 28 in the platform 12 allow fluid and cells to 
travel to and from the scaffold and are not limited to the 
shape or arrangement shown in the figures. Platform 12 
may also be solid. 

[0012] The cross-sectional area of flexible members 
1 8, 20 can be controlled by selecting the width of the slot 
1 6, as well as by the incorporation of flats 34, 36 on one 
or more opposing sides of flexible members 1 8, 20. The 
flats 34, 36 reduce the cross-sectional area of flexible 
members 18. 20 and increase their flexibility. In addition, 
the f lats'34, 36 act as reliefs to allow the flexible members 
1 8, 20 to flex inwardly while conforming to the confines 
of a hole 40 drilled in bone tissue 42 (See Figure 4). More 
specifically, when a generally cylindrical object is com- 
pressed along one diameter, it expands along a diameter 
at 90° relative thereto. A cross-section of the compressed 
cylindrical object would therefore be elliptical. The flats 
34, 36 truncate the ellipse (at the ends of the major axis) 
formed when the flexible members 18, 20 are com- 
pressed, allowing the flexible members 1 8, 20 to com- 
press without the flats 34, 36 bearing against the bone 
tissue 42 proximate the hole 40. (See Figure 4) 
[0013] Figure 4 shows the surgical placement of the 
scaffold fixation device 1 0 In a hole 40 drilled in bone 
tissue 42. The hole 40 has a diameter establishing an 
interference fit between the bone tissue 42 surrounding 
hole 40 and the post 1 4, most signif icantly, relative to the 
ribs 24. Hole 40 preferably has a diameter which is less 
than the outermost diameter of opposing ribs 24, i.e., the 
tip 25-to-tip 25 distance, as would be measured by out- 
side calipers. When the hole 40 has a diameter which is 
less than or equal to the diameter of post 1 4, mating 
surfaces 26, 28 of flexible members 1 8, 20 will come into 
contact during the insertion of fixation device 1 0 into the 
hole 40 causing close engagement with bone tissue 42 
proximate the hole 40 through the radial deflection and 
radial material strain of flexible members 1 8, 20. When 
hole 40 has a diameter which is larger than the diameter 
of post 14 but less than the outermost diameter of ribs 
24, the device 10 engages with bone tissue 42 through 
radial force exerted in reaction to the inward deflection 
of flexible members 18, 20, i.e., due to elastic memory. 
Flexible members 18, 20 allow the device 10 to accom- 
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modate variations in hole 40 diameter and material prop- 
erties of the bone tissue 42. In very hard bone, slot 16 
al lows flexible members 1 8, 20 to deflect inwardly to con- 
form to the hole 40 without material yield or damage oc- 

5 curring to post 14 or flexible members 1 8, 20. To install 
the device, 10 a hole 44 is drilled in the cartilage tissue 
46 with a diameter at least as large as the outermost 
diameter of platform 12. The depths of hole 40 in the 
bone tissue 42 and the hole 44 in the cartilage 46 are 

10 selected such that, when post 1 4 is inserted completely 
into hole 40 in the bone 42, upper surface 50 of platform 
12 is in alignment with or slightly below upper bone sur- 
face 52. The scaffold 53 (shown diagrammatically in dot- 
ted lines) resides within the space available within hole 

is 44 between platform 1 2 and upper cartilage surface 54. 
Tapered tip 22 aids in introducing post 14 into hole 40. 
The taper 22 is reproduced in part on each rib 24 distal 
to the tip 25 to aid in introducing each rib 24 into the hole 
40. As noted above, a surgical guide wire (not shown) 

20 may be passed through guide wire channel 30 during 
surgery to align scaffold fixation device 10 with the hole 
40 in the bone tissue 42. After the guide wire has been 
used to align the tapered tip 22 with the hole 40, it is 
. removed prior to full insertion of the post 1 4 to allow flex- 

25 ible members 1 8, 20 to deflect inwardly without contact- 
ing the guide wire. 

[0014] Figure 5 and 6 show a device 1 1 0 in accordance 
with an alternative embodiment of the present invention, 
in which post 114 has one or more vertical ribs 1 60 ex- 

30 tending radially from the outer surface thereof. The ver- 
tical ribs 160 have a tapered profile similar to the taper 
on the tapered tip 122. When device 1 10 is deployed in 
bone tissue 142, as shown in Figure 6, the ribs 160 cut 
into the bone tissue 142 surrounding hole 1 40 to prevent 

35 rotation of device 1 1 0 within the hole 1 40. Those skilled 
in the art will appreciate that a variety of shapes and sizes 
of protrusions from post 114 which make a noncircular 
shape will engage bone tissue 142 proximate hole 140 
to prevent relative rotation of device 110 within the hole 

40 140. 

[001 5] Fixation device 10,110 may be formed from a 
non-porous or a partially or wholly porous material to al- 
low cell invasion into the device 10, 1 1 0. Suitable mate- 
rials from which the scaffold fixation device 10,110 may 

45 be formed include biocompatible polymers, such as 
aliphatic polyesters, pofyorthoesters, potyanhydrides, 
polycarbonates, potyurethanes, polyamides and poly- 
alkylene oxides. The present invention also can be 
formed from absorbable glasses, ceramics including cal- 

50 cium phosphates and other biocompatible metal oxides 
(i.e., CaO), combinations of metals, absorbable polymers 
or autograft, allograft, or xenograft bone tissues. 
[001 6] I n the preferred embodiment, the scaffold fixa- 
tion device 1 0, 1 1 0 is formed from aliphatic polymer and 

55 copolymer polyesters and blends thereof. The aliphatic 
polyesters are typically synthesized in a ring opening po- 
lymerization. Suitable monomers Include but are not lim- 
ited to lactic acid, lactide (including L-, D-, meso and D, 
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L mixtures), glycolic acid, glycolide, e-caprolactone, p- 
dioxanone (1 ,4-dioxan-2-one), trimethylene carbonate 
(1 ,3-dioxan-2-one), delta-valerolactone, beta-butyro lac- 
tone, epsilon-decalactone, 2,5-diketomorpholine, pival- 
olactone, alpha, alpha-diethylpropiolactone, ethylene 5 
carbonate, ethylene oxalate, 3-methyl-1 ,4-dioxane-2,5- 
dione, 3,3-diethyl-1 ,4-dioxan-2,5-dione, gamma-butyro- 
lactone, 1 ,4-dioxepan-2-one, 1 ,5-dioxepan-2-one, 6,6- 
dimethyl-dioxepan-2-one, 6,8-dioxabicycloctane-7-one 
and combinations thereof. These monomers generally io 
are polymerized In the presence of an organometallic 
catalyst and an initiator at elevated temperatures. The 
organometallic catalyst is preferably tin based, e.g., stan- 
nous octoate, and is present in the monomer mixture at 
a molar ratio of monomer to catalyst ranging from about is 
10,000/1 to about 100,000/1. The initiator is typically an 
alkanol (including diols and polyols), a glycol, a hydroxy- 
acid, or an amine, and is present in the monomer mixture 
at a molar ratio of monomer to initiator ranging from about 
100/1 to about 5000/1. The polymerization typically is 20 
carried out at a temperature range from about 80°C to 
about 240°C, preferably from about 100°C to about 
220°C, until the desired molecular weight and viscosity 
are achieved. 

[0017] in another embodiment of the present invention, 25 
the polymers and blends can be used as a therapeutic ' 
agent release matrix. To form this matrix, the polymer 
would be mixed with a therapeutic agent prior to forming 
the device. The variety of different therapeutic agents 
that can be used in conjunction with the polymers of the 30 
present invention is vast. In general, therapeutic agents 
which may be administered via the pharmaceutical com- 
positions of the invention include, without limitation: an- 
tiinfectives such as antibiotics and antiviral agents; chem- 
otherapeutic agents (i.e. anticancer agents); anti-rejec- 35 
tion agents; analgesics and analgesic combinations; an- 
ti-inflammatory agents; hormones such as steroids; 
growth factors, including bone morphogenic proteins (i.e. 
BMP's 1-7), bone morphogenic-like proteins (i.e. GFD- 
5, GFD-7 and GFD-8), epidermal growth factor (EGF), *o 
fibroblast growth factor (i.e. FGF 1-9), platelet derived 
growth factor (PDGF), insulin like growth factor (IGF-I 
and IGF- 1 1), transforming growth factors (i.e. TGF-p l-lll), 
vascular endothelial growth factor (V EGF); and other nat- 
urally derived or genetically engineered proteins, 
polysaccharides, glycoproteins, or lipoproteins. These 
growth factors are known in the art and are described in 
The Ceilularand Molecular Basis of Bone Formation and 
Repair by Vicki Rosen and R. Scott Thies, published by 
R.G. Landes Company hereby incorporated herein by so 
reference. 

[0018] Matrix materials for the present invention may 
be formulated by mixing one or more therapeutic agents 
with the polymer. Alternatively, a therapeutic agent could 
be coated on to the potymer, preferabry with a pharma- 55 
ceutically acceptable carrier. Any pharmaceutical earner 
can be used that does not dissolve the polymer. The ther- 
apeutic agent may be present as a liquid, a finely divided 



solid, or any other appropriate physical form. Typically, 
but optionally, the matrix will include one or more addi- 
tives, such as diluents, carriers, excipients, stabilizers or 
the like. 

[0019] The amount of therapeutic agent will depend 
on the particular drug being employed and medical con- 
dition being treated. Typically, the amount of drug repre- 
sents about 0.001 percent to about 70 percent, more typ- 
ically about 0.001 percent to about 50 percent, most typ- 
ically about 0.001 percent to about 20 percent by weight 
of the matrix. The quantity and type of polymer incorpo- 
rated into the drug delivery matrix will vary depending on 
the release profile desired and the amount of drug em- 
ployed. 

[0020] Upon contact with body fluids, the polymer un- 
dergoes gradual degradation (mainly through hydrolysis) 
with concomitant release of the dispersed drug for a sus- 
tained or extended period. This can result in prolonged 
delivery (over, say I to 5,000 hours, preferabry 2 to 800 
hours) of effective amounts (say, 0.0001 mg/kg/hour to 
1 0 mg/kg/hour) of the drug. This dosage form can be 
administered as is necessary depending on the subject 
being treated, the severity of the affliction, the judgment 
of the prescribing physician, and the like. Following this 
or similar procedures, those skilled in the art will be able 
to prepare a variety of formulations. 



Claims 

1 . A device (1 0) for attaching a tissue scaffold to bone 
tissue (42), comprising: 

a platform (12) positionable in substantially par- 
allel relationship to the bone tissue (42) for re- 
taining the tissue scaffold proximate to the bone 
tissue (42); 

a post (14) extending from the platform (1 2), said 
post (14) insertable into a hole (40) formed in 
the bone tissue (42) and having a first radially 
displaceable flexible member (1 8) and a second 
radially displaceable flexible member (20), each 
having a radially retracted and a radially expand- 
ed position and elasticalty biased to said radially 
expanded position, said first flexible member 
(18) being spaced from said second flexible 
member (20) when both are in the expanded 
position; 

at least one rib (24) extending from a surface of 
one of said first and second flexible members 
(18, 20) generally perpendicular to the axis of 
said post (14), said rib (24) positioned interme- 
diate said platform (12) and a distal end of said 
post (14) and establishing an interference fit rel- 
ative to the hole (40) in the bone tissue (42) with 
said first and second flexible members (18, 20) 
urging said at least one rib (24) into engagement 
with the bone tissue (42) to aid in preventing 
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withdrawal of said device (10) from a hole (40) 
in the bone tissue (42) into which it has been 
inserted; 
wherein: 

said post (14) has a longitudinal slot (16) 
therein passing through said post (14) and 
defining said first and second flexible mem- 
bers (18, 20) that are disposed on either 
side of said slot (16); 
and characterised in that: 

mating surfaces (26, 28) of the flexible 
members (18, 20) abut one another 
when the members are in the retracted 
position; and 

the geometry of the slot (16), the post 
(14), the flexible members (1 8, 20) and 
the ribs (24) extending from the sur- 
face, is such that the outermost diam- 
eter of the or each rib is larger than the 
diameter of the post (14) proximate to 
the platform when the mating surfaces 
(26, 28) are abutting one another. 

2. The device (1 0) of claim 1 , wherein said at least one 
rib (24) has a sharp terminal edge, said edge posi- 
tionable within the hole (40) for gripping the bone 
tissue (42) to resist withdrawal of said device (10) 
from the hole (40). 

3. The device (10) of claim 1 or claim 2, wherein said 
device (10) has a guide wire hole extending axialty 
there through to permit said device (1 0) to be slipped 
over a guide wire having one end thereof positioned 
in the hole for guiding said device (10) into the hole 
(40). 

4. The device (10) of daim 1 , claim 2 or claim 3, wherein 
said flexible members are integral with said post (1 4) 
extending at one end from said post (14) proximate 
said platform (12) and converging at the other end 
in a tapered tip. 

5. The device (1 0) of any one of the preceding claims, 
wherein said device (10) is formed from a material 
selected from the group consisting of biocompatible 
polymers, absorbable polymers, glasses, ceramics, 
metal oxides, bone tissue (42) and therapeutic 
agents, alone or in combination. 

6. The device (1 0) of any one of the preceding claims, 
comprising a plurality of ribs (24) disposed along a 
portion of the length of said post (14), said post (14) 
having a chamfered end to aid in the introduction of 
said post (1 4) into the hole (40) in the bone tissue 
(42). 



8 

7. The device (1 0) of claim 6, wherein each of said plu- 
rality of ribs (24) has a taper distal to said sharp ter- 
minal edge to aid in the introduction of said post (14) 
into the hole (40) in the bone tissue (42). 

5 

8. The device (1 0) of any one of the preceding claims, 
wherein at least one vertical rib (24) extends from a 
surface of said post (14) and extends in length gen- 
erally parallel to the axis of said post (1 4), said at 

io least one vertical rib (24) engaging the bone proxi- 
mate the hole (40) into which said device (1 0) is in- 
stalled to prevent rotation of the device (10) within 
the hole (40). 

is 9. The device (1 0) of claim 8, wherein said at least one 
vertical rib (24) tapers radially outwardly as it extends 
towards said platform (12). 

1 0. The device (1 0) of claim 9, wherein said at least one 
20 vertical rib (24) includes a plurality of vertical ribs 

(24). 

1 1 . The device (1 0) of claim 1 0, wherein said plurality of 
vertical ribs (24) attach to said platform (12). 

25 

12. The device (10) of claim 11, wherein Said platform 
(12) has a perforation therein to ailow fluid and cell 
transmission through said perforation. 

30 13. A device according to any one of the preceding 
claims, wherein said post (1 4) has opposing flats (34, 
36) in the area of said first and second flexible mem- 
bers (18, 20), said flats limiting the contact between 
a peripheral surface of each of said first and second 

35 flexible members (1 8, 20) angularly offset from said 
at least one rib (24) and the bone tissue (42) proxi- 
mate the hole (40) when said device (10) has been 
inserted therein. 

40 

Patentanspruche 

1. Vorrichtung (10) zum Anbringen eines Gewebege- 
rustes an Knochengewebe (42), umfassend: 

45 

eine Plattform (12), die in im wesentlichen par- 
allelerBeziehung zum Knochengewebe (42) po- 
sitionierbarist, urn das Gewebegerust in derNa- 
he des Knochengewebes (42) zu halten, 

50 einen sich von der Plattform (12) erstreckenden 

Stiff (14), wobei der Stift (14) in ein in dem Kno- 
chengewebe (42) ausgebildetes Loch (40) ein- 
setzbar ist und ein erstes radial verschiebbares 
f lexibles Element (1 8) und ein zwertes radial ver- 

55 schiebbares flexibles Element (20) aufweist, 

wobei jedes eine radial eingezogene und eine 
radial erweiterte Position aufweist und zu ge- 
nannter radial erweiterter Position elastisch vor- 
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gespannt ist, wobei das erste flexible Element 
(18) im Abstand von dem zweiten flexiblen Ele- 
ment (20) angeordnet ist, wenn sich belde in der 
erweiterten Position befinden, 
mindestens eine Rippe (24), die sich von einer 5 
Oberflache von einem der ersten und zweiten 
flexiblen Elemente (1 8, 20) ailgemein senkrecht 
zur Achse des Stiftes (14) erstreckt, wobei die 
Rippe (24) zwischen der Plattform (12) und ei- 
nem distalen Ende des Stiftes (14) positioniert '0 
ist und einen Festsitz bezuglich des Loches (40) 
in dem Knochengewebe (42) erzeugt, wobei die 
ersten und zweiten flexiblen Elemente (18, 20) 
genannte mindestens eine Rippe (24) in Eingriff 
mit dem Knochengewebe (42) zwingen, um da- is 
bei zu helfen, Herausziehen der Vorrichtung 
(1 0) aus einem Loch (40) in dem Knochenge- 
webe (42), in das sie eingesetzt worden ist, zu 
verhindem, 

worin der Stift (1 4) einen Langsschlitz (16) auf- 20 
weist, derdurch den Stift (1 4) geht und die ersten 
und zweiten flexiblen Elemente (18, 20) bildet, 
die auf jeder Seite des Schlitzes (1 6) angeordnet 
sind, 

dadurch gekennzelchnet, daB zusammen- 25 
passende Flachen (26, 28) der flexiblen Ele- 
mente (18, 20) aneinanderliegen, wenn sich die 
Elemente in der eingezogenen Position befin- 
den, und 

die Geometrie des Schlitzes (16), des Stiftes 30 
(1 4), derflexiblen Elemente (1 8, 20) und der sich 
von der Flache erstreckenden Rippen (24) so 
ist, daB der auB erste Durchmesser der Oder je- 
der Rippe groBer als der Durchmesser des Stif- 
tes (1 4) in der Nine der Plattform ist, wenn die 35 
zusammenpassenden Flachen (26, 28) anein- 
anderliegen. 

Vorrichtung (10) nach Anspruch 1, dadurch ge- 
ken nzelch net, daB die mindestens eine Rippe (24) <o 
eine scharfe AbschluBkante aufweist, wobei die 
Kante in dem Loch (14) zum Greifen des Knochen- 
gewebes (42) positionierbar ist, um Herausziehen 
der Vorrichtung (1 0) aus dem Loch (40) zu widerste- 
hen. « 

Vorrichtung (10) nach Anspruch oder Anspruch 2, 
dadurch gekennzelchnet, daB die Vorrichtung 
(10) ein Fuhrungsdrahtloch aufweist, das sich dort 
hindurch axial erstreckt, um zu erm6gllchen, daB die so 
Vorrichtung (10) uber einen Fuhrungsdraht, dessen 
eines Ende in dem Loch positioniert ist, zur Fuhrung 
der Vorrichtung (10) in das Loch (40) schiebbar ist 

Vorrichtung (10) nach Anspruch 1 , Anspruch 2 Oder ss 
Anspruch 3, dadurch gekennzelchnet, daB die fle- 
xiblen Elemente mit dem Stift (1 4) einteilig ausgebil- 
det sind und sich an einem Ende vom Stift (14) in 



der Nahe der Plattform (12) erstrecken und an dem 
anderen Ende in einer Kegelspitze zusammenlau- 
fen. 

5. Vorrichtung (10) nach einem der vorangehenden 
Anspruche, dadurch gekennzelchnet, daB die 
Vorrichtung (10) aus einem Material, das aus der 
Gruppe ausgewahlt ist, die aus biokompattblen Po- 
lymeren, absorbierbaren Polymeren, Glasern, Kera- 
miken, Metalloxiden, Knochengewebe (42) undThe- 
rapiemitteln besteht, einzeln oder in Kombination ge- 
bildet ist. 

6. Vorrichtung (10) nach einem der vorangehenden 
Anspruche, dadurch gekennzelchnet, daB sie ei- 
ne Anzahi von Rippen (24) umfaBt, die entlang eines 
Teils der Lange des Stiftes (14) angeordnet sind, 
wobei der Stift (14) eln abgeschragtes Ende auf- 
weist, um beim Einf uhren des Stiftes (1 4) in das Loch 
(40) in dem Knochengewebe (42) zu helfen. 

7. Vorrichtung (10) nach Anspruch 6, dadurch ge- 
kennzelchnet, daB jede der Anzahi von Rippen (24) 
eine Verjungung distal von der scharfen 
AbschluBkante aufweist, um beim Einfuhren des 
Stiftes (1 4) in das Loch (40) in dem Knochengewebe 
(42) zu helfen. 

8. Vorrichtung (10) nach einem der vorangehenden 
Anspruche, dadurch gekennzelchnet, daB sich 
mindestens eine vertikale Rippe (24) von einer Fla- 
che des Stiftes (14) erstreckt und in der LSnge ail- 
gemein parallel zur Achse des Stiftes (14) erstreckt, 
wobei mindestens eine vertikale Rippe (24) dem 
Knochen in der Nahe des Loches (40), in dem die 
Vorrichtung (10) installiert ist, eingrerft, um eine Dre- 
hung der Vorrichtung (10) in dem Loch (40) zu ver- 
hindem. 

9. Vorrichtung (10) nach Anspruch 8, dadurch ge- 
kennzelchnet, daB sich die mindestens eine verti- 
kale Rippe (24) radial nach auBen verjungt, wan rend 
sie sich in Richtung der Plattform (12) erstreckt. 

10. Vorrichtung (10) nach Anspruch 9, dadurch ge- 
kennzelchnet, daB die mindestens eine vertikale 
Rippe (24) eine Anzahi von vertikalen Rippen (24) 
enthaft. 

11. Vorrichtung (10) nach Anspruch 10, dadurch ge- 
kennzelchnet, daB die Anzahi von vertikalen Rip- 
pen (24) an der Plattform (12) festmachen. 

12. Vorrichtung (10) nach Anspruch 11, dadurch ge- 
kennzelchnet, daB die Plattform (12) eine Perfora- 
tion darin aufweist, um Flussigkelts- und Zelldurch- 
gang durch die Perforation zu ermoglichen. 
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13. Vorrichtung nach einem der vorangehenden An- 
spruche, dadurch gekennzelchnet, daB der Stift 
(14) entgegengesetzte Abflachungen (34, 36) in 
dem Gebiet der ersten und zweiten f lexiblen Elemen- 
te (18, 20) aufweist, wobei die Abflachungen den 
Kontakt zwischen einer Randflache von jedem der 
ersten und zweiten flexiblen Elemente (18, 20), die 
gegenuber der mindestens einen Rippe (24) winke- 
lig versetzt sind, und dem Knochengewebe (42) in 
der Nahe des Loches (40) zu begrenzen, wenn die 
Vorrichtung (10) dort eingesetzt worden ist. 



Revertdlcations 

1. Dispositif (10) pour fixer un support de tissu a du 
tissu osseux (42) comprenant : 

une plate-forme (12) pouvant etre positionnee 
en une relation sensiblement parallele avec le 
tissu osseux (42) afin de retenir le support de 
tissu a proximite du tissu osseux (42) ; 
un montant (14) s'6tendant de la plate-forme 
(1 2), led'rt montant (14) pouvant etre inse>6 dans 
un trou (40) form6 dans le tissu osseux (42) et 
ayant un premier element flexible radialement 
deplacable (1 8) et un deuxieme 6 lement flexible 
radialement deplacable (20), chacun ayant une 
position radialement rStractee et radialement 
expansee et elantsollicite elastiquement a ladi- 
te position radialement expansee, (edit premier 
6!6ment flexible (18) 6tant espace dud'rt second 
element flexible (20) lorsque les deux se trou- 
vent dans la position expansee ; 
au moins une nervure (24) s'elendantd'une sur- 
face d'un desd'rts premier et second Elements 
flexibles (18, 20) g6n6ralement perpendiculaire 
a I'axe dudit montant (14), ladite nervure (24) 
etant positionnee entre ladite plate-forme (12) 
et une extr6mite distate dudit montant (14) et 
6tablissant un ajustement avec serrage re lath 
vement au trou (40) dans le tissu osseux (42), 
lesdits premier et second 6 laments flexibles (1 8, 
20) sollicltant au moins une nervure precitee 
(24) en prise avec le tissu osseux (42) pour con- 
tribuer a empecher le retraft dudit dispositif (10) 
d'un trou (40) dans le tissu osseux (42) dans 
lequel il a ete insere ; 
dans lequel : 

(edit montant (14) presente une fente longi- 
tudinale (16) a I'intSrieur passant a travers 
ledit montant (14) et deTinissant lesdits pre- 
mier et second elements flexibles (18, 20) 
qui sont disposes de chaque c6te de ladite 
fente (16); 

et caracterlse en ce que : 



des surfaces conjuguees (26, 28) des 
elements flexibles (18, 20) butent I'une 
contre I'autre lorsque les elements se 
trouvent dans la position r&ractee ; et 

5 la geom&rie de la fente (16), du mon- 

tant (14), des elements flexibles (18, 
20) et des nervures (24) s'etendant de 
la surface est telle que le diametre le 
plus externe de la ou chaque nervure 

10 est plus grand que le diametre du mon- 

tant (14) proche de la plate-forme lors- 
que les surfaces conjugu6es (26, 28) 
butent Tune contre I'autre. 

'5 2. Dispositif (1 0) selon la revendication 1 , ou au moins 
une nervure precitee (24) possede un bord terminal 
trenchant, ledit bord pouvant etre positionnS dans le 
trou (40) pour saisir le tissu osseux (42) afin de r& 
sister au retrait dudit dispositif (10) du trou (40). 



Dispositif (10) selon la revendication 1 ou la reven- 
dication 2, ou ledit dispositif (1 0) possede un trou de 
fil de guidage s' 6tendant axialement a travers celuh 
ci pour permettre le glissement dudit dispositif (10) 
sur un fil de guidage dont une extremity est position- 
ne'e dans le trou pour guider ledit dispositif (1 0) dans 
le trou (40). 

Dispositif (1 0) selon la revendication 1 , la revendi- 
cation 2 ou la revendication 3, ou lesdits elements 
flexibles sont r£alis£s integralement avec led'rt mon- 
tant (14) s'etendant a une extr£mit6 dudit montant 
(1 4) a proximite de ladite plate-forme (12) etconver- 
geant a I'autre extr6mit6 en une pointe diminu6e. 

5. Dispositif (1 0) selon I'une des revendications prece- 
dentes, ou ledit dispositif (10) est realise dans un 
materiau s6lectionn6 dans le groupe const'rtu6 de 
polymeres biocompatibles, de polymeres absorba- 
bles, de verres, de ceramiques, d'oxydes m6talli- 
ques, de tissu osseux (42) et d'agents the rape uti- 
ques, seuls ou en combinaison. 

6. Dispositif (1 0) selon I'une des revendications prece- 
dentes, comprenant piusieurs nervures (24) dispo- 
sers le long d'une portion de la longueur dudit mon- 
tant (14), ledit montant (14) ayant une extr6mit6 
chanfrein£e pour contiibuer a ('introduction dudit 
montant (14) dans le trou (40) dans le tissu osseux 
(42). 

7. Dispositif (1 0) selon la revendication (6), ou chacune 
de ladite plurality de nervures (24) presente une di- 
minution distante dudit bord terminal tranchant pour 
contribuer a introduire ledit montant (14) dans le trou 
(40) dans le tissu osseux (42). 

8. Dispositif (1 0) selon I'une des revendications prec6- 
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dentes, ou au moins une nervure verticale (24) 
s*6tend d'une surface dudit montant (14) et s*6tend 
en longueur generalement parallelement a I'axe du- 
dit montant (14), au moins une nervure verticale pr6- 
citee (24) s'engageant dans Pos a proximite du trou 5 
(40) dans iequel ledit dispositif (1 0) est installe pour 
empecher la rotation du dispositif (10) dans le trou 
(40). 

9. Dispositif (10) selon la revendication 8, ou au moins 10 
une nervure verticale precit6e (24) diminue radiale- 
ment vers I'exterieur lorsqu'elle s'6tend vers iadite 
plate-forme (12). 

10. Dispositif (1 0) selon la revendication 9 f ou au moins '5 
une nervure verticale precrtee (24) comprend plu- 
sieurs nervures verticales (24). 

1 1 . Dispositif (1 0) selon la revendication 1 0, ou plusieurs 
nervures verticales pr6cit6es (24) sontfixSes a ladlte 20 
plate-forme (12). 

12. Dispositif (10) selon la revendication 11, ou Iadite 
plate-forme (12) possede une perforation dans ceile- 

ci pour permettre la transmission du fluide et des 25 
cellules a travers lad'rte perforation. 

13. Dispositif selon Tune des revendications prec&ten- 
tes, ou ledit montant (1 4) pr6sente des plats opposes 
(34, 36) dans la zone desdits premier et second 6!e- 30 
ments flexibles, (1 8, 20), lesdits plats limitant le con- 
tact entre une surface p6riph£rique de chacun des- 
dits premier et second 6l6ments flexibles (18, 20) 
decal6s angulairement d'au moins une nervure pr6- 
cit6e (24) et du tissu osseux (42) a proximite' du trou 35 
(40) lorsque ledit dispositif (10) a ete insure* dans 
celui-ci. 
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